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bib oixrsxig gf^ smm s 3 si si^aa 



£ ° s ^§ g£H0ll ElM OlXfSXIOil ^M^^ AtgSJH LiMn 2 0 4 , LINi0 2 e Oil ^OUH ^£20|S °J§* g»3£2l SXII> aaJf^H^ 
SHS&laSS/H. LixAlyMn 2 -y 0 4 - z S z (0) PI /H xfe 1 -1.1. yte 0.01 -10IH zte 0.01 -20IO). LixMyMnz-y 0 4 - z -a S 2 F a Li x M y P k Mn 2 - y 
k O^z-a S z F a (01PIAj MB Mg. Al. Sr, Co. Ni. P, Cr. Ti, V, Sr. Ga. In. Sn, Ge, Bi, Pb. Mo £b WOIH. x£r 1-1.1. y£r 0.01-1, 0.01 
-1 z^ 0 01 -20IH a*=r 0 01 -20ID) ^ Li x M k Nh- y - k Co y 0 2 - 2 S 2 (OtPI/d MB Mg, Al, Sr. P. Cr. Ti, V, Sr, Ga, In, Sn, Ge. Bi, Pb. Mo £E 
- WoHn 1-1 1. 0.01-1. kfe 0.01-1. z£r 0. 01-2011] B, 1 -y-k > 00! Q)9\ UERHWXIte StttBfij)} SUN. B- 

oisii o\msi hi^ss §j bis oixrsxis ^ bbss/hs! oimsj §£m hissd. 



CHH£ 
SAllAi 



£18 S US 21 UEHJIfe fi-agOII 21 6J Li x Al y Mn 2 _ y 0 4 - 2 S 2 «»2| HISSBSOIP. 

£2^ 800t;0l|A1 (a) Li 1.05 Alo.25 Mrii.75 Os.e S0.2 . (b) Lii.06 AI0.2 Mni.e O3.75 S0.25 . (c) Lh.oe Al 

0.25 Mni.75 0 3 .85 So.15 . (d) Lli.05 AI 0 .133 P<).017 Mni.65 0 3 .75 S 0 .15 F 

0., 2j x<y mmw&m uaa dehhoid. 

£38 800"C Oll/H ££6 (a) Lii.05 Alo.25 Mni.75 O3.8 S0.2 . (b) Lh.oe AI0.2 Mn,. 8 O3.75 S0.25 . (c) Lh.oe Al 
0.25 Mni.75 O3.85 S0.15 . (d) Li 1. 06 Alo.25 Mn 

,.75 O3.7 S0.3 . (e) Lh.06 AI0.2 Mn,j 0 3 . 8 S 0 . 2 CttSI * MS »H 01 S(SEM) ArHOIP. 

£4*z 800*0011*1 -fcafi Lit 05 AI025 Mn 175 0 38 S 0 . 2 SWB 0IS& LI//1M LiCI0 4 -EC/PC//Lh.os Al 0 . 2 5 Mni.75 O3.8 S0.2 B XI Oil KO\M 
80S 2HS£ 0.1mA/cnf(0.5C). 3.0-4.3V 89 S ^ Oil MfOlM £!^0i1 ©S (a) 8/»B ^£ H (b) SS§g. 32HH0IQ. 

£5^ SJ¥OIh 2^ ^24 Oil ££AI*J (a) ^gg = I <b) 100 MfOIP S/8H £S*21 e»tt»^2l X£ SIB HH&!§ UEItiJ Z1BHH0ID. 
£68 800 r Oil Li 
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V 05 Aloes Mrh.75, 0 3 . 8 S0.2 0|gS> U//1 M UCIO4 -EC/PC//Li,.o5 Al 0 .25 Mni.75 O a . 8 S 0 . 2 aXlOil °10\M 

»H 2fH?£ 0.lmA/cnf(0.5C). 2.2-4.3V SS HflOII/H WOIM S^Oil tUB (a) 8/»B ^£ K (b) 8S8B D2HH0IQ. 

7£ 800*C0il/d Li, 06 AI025 Mn,. 75 0 3 . 85 S0.15 S«8 Ol 86! Li// 1 M L00 4 -EC/PC//Li,. 0 6 AI0.25 Mni.75 0 3 . 85 So.is S XI Oil SI 

M §g!S aH^£ O.lmA/crf. 3.0-4.3V SB ^1 ^ CHI AH 8/8S WOIBOH OS BSSB D2HH0ID. 

800*C0IIAH Lh.07 Mg 0 . 2 Mn,. 8 0 3 . 8 S 0 . 2 21 Xd SJS i^i UEI^i □fflHOIP. 

:g±= SOO'COII AH Li, 07 Mg 0 05 Mn,. 95 0 3 . 8 S0.2 SM OISB U//1M LiCIO 4 -EC/PC//Li 1 . 0 7 Mg 0 .o 5 Mn,. 95 0 3 . 8 S 0 . 2 S XI Oil &CH 

i g&s susse o.imA/cnf, 3.o~4.3v as baoiiai s/aa woieoii cae as§g dehhoiq. 
•10s 8oox:oiiah ±ae u,. 03 Ni 0 . 5 co 0 . 5 o,. 9 s 0 ., sj xd sis nH©e uaa dehhoicl 



gJSOl ^6H= 31 ft % □ ^Ot°J g£lPI# 

it Li x Al y Mn 2 - y O4-Z S, ( I ) WD\M xtr IH.lyfe 0.01-l.zfc 0.01 -2B UEIH), Li 
M y Mn 2 - y 04- z -a S z F e SE^ LixM y PkMn 2 - y -k O 

-z-a S 2 F a (II) (OPI/d MS Mo. Sr. Co. Ni. P. Cr. Ti. V. Sr. Ga. In. Sn. Ge, Bi. Pb. Mo SEfe WOIH, 1-1.1, 0.01-1. kfe 0.01-1 
z^ 0.01 -20IH a£r 0.01 -20ICH K Li x M k Nh- y - k Co y O 

2 S 2 (III) (OPI/H MS Mg. Al. Sr. P. Cr, Ti. V. Sr. Ga. In, Sn, Ge. Bi. Pb, Mo £b WOIH x^ 1-1.1. 0.01-1. kfe 0.01-10111, zfe 

).01 -20IH B. 1-y-k>00ID)SJ UBLHOJXIfe K f-i'Si 0IS& 0IS2I ft! BIB OlxfaxlOIl SiCHAI 01 SSI 

i£oii som. 

BIB OI»SXIfe Oil U XI ej£. ^S ^§2^, UIOIISBKno memory) sUf § 04 EH ^hXI ^SOI D\^9\ 01 »S XI Oil UI6H *^81H£ OIEHSJ ~DI 
e SSI^S/H 3>ll 2JB8 BH 2iCK 

BIB OlXfSXISJ 1970£tH¥E< SBSPI AlswafeHi. 2PIOII §^£S BIBaSMLi foil)M AfgoHQ 2,^25^ g^B32B» 

8(metal chalcogenides)S XHfiJff BXPf 3Hifa«2U. BIB S*2| ^XItf(dentrite) fiSOII DB LH¥B^(internal short)££ ^SSOII s 

«pt sieoi giaaaa. 

□ ^ ±U(SONY)MM <^^S M^XH^ o\H Li x Co0 2 . Li x NiO 

2 Li Mn 2 0 4 § i^^ii Sfb ^?l BIB OlSSXPf §S6^I SHD. Z1BH U OIBIff BIMOISaXIMS S^OI OIS 

SSOI 372 mAh/g(LiiC 5 ^l^)SOII bloH 1 48-274mAh/gQ S MM M88B8 1 1 0-200 mAh/g°^ SCI S §81 ^b 

o^-xioj ^ Ha2t o^BH 0IES8S CH &0I §[§|[ ^ D\£ &^g§£l M^^H^ ^01 AI3» s§01LK 

M§eOI^U Afg^fb^OI CH^SH 5ib BIB 0|X^XI°J ^^XHS^b SOI^^ #£fg(LiCo0 2 , LiNi0 2 , LiMn 2 0 4 ) ^ 

X-IKLiM 

.Co, x 0 2 M=Ni, Co. Fe. Mn. Cr §)§II4 £lCh e*XH ^B tf BI M§9fe °o^ii8 LiCoO 2 0IU. LiCo0 2 fc ^^01 H^OHKNiSI 2 
UH. Mn£l 50bH) S! Ml Oil 5?8H8mfc BMSOI ffHSOll CHSIJHS 5H1T0I AI3§[ ^SOIQf. 

01 S LiMn 2 0 4 b ^^01 3\Q tfSffl Xll^^l 80I6H2, GJfllOII ¥6HS>ffl, S 6H ^ Oil M8«2| ^SStOISOII SJ£ 2^^f S^aOi 

BBI Oil U XI (Japan Moli EnergyjAJfe LiMn 2 0 4 S S^XHSS Afgsf £|go|g SXIB AIBSOII 91Q. 

mm LiMn 2 0 4 2J D\S E °XilS^ MfOIMOl a^gOII CQ-ELf §§01 ^ V ^°!U^ 20IQ. Olfe OfEf-fflBI ^11 = (Jahn-Teller distortion)OI Bf 
^ 95^11, s satfpiov E&)0|| Mn 0IS2I ^^4= ^§1^ aBB(cubic)«l/H §M^S(tetragonal)^S2| fefSOl HH^Oia. 

E^, gg^^Tseie g/BaAl Mn 2+ OIS£| g6H ^, 2^52 Oil EXHo^ Mn 3+ Mn 2+ 21 Mn 4+ S bf^H 01 Mn 2+ SI §6H (11° 

0\Z\& ^MSmm 8HSSPI 91 8H 8BUI6! LiMn 2 O 4 0il Li3l Mn Ol^moj xfBltif£§ &XI6PI W 5H Lie 1.01 -Lit* B^^^ S^fofb 
ygj Mn oigSI SBSJ^iU SBSOIIAI SAJ2|Bog2, fef^oiS ^Pl ^ 6H Mn X^BIOll SOI^^OIU 2^^ 3^f SOI^g x\&o\ 

ZIBHU. 0IBi§? Bg§8 gg££! ^Ebfoi LiMn 2 0 4 Oil bloH 4 2i2iSU, OI^-^B^ ^M^HI Mn 2+ Si goH^XllS 511^6^X1^ ^6fS 
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s£ gf=S^B 2 21 «» UMn 2 0 4 =B52IS §8 g§E(crystallinity)2l 2 i!S (homogeneity). ElXf^SB »fc &19& SWBtfbn 
Drphology)^ B 3IS^5 §0IP. 01 £>joi S^SEJ^ 518 8-&30I X\^S\$= §21 oi/dl?S2| ^HimOj s^l^^M ^XIS 4> 

iiooi, ^|g^s^f B4*^ 2-IMOI^SI tfffl ttH^OIQ. HBU 2^^§g AfgAIOil^ £&A| BBS^HSI MSrg ££J0| & 

201 12^ yeoi aoiu^i 4H^i 2 3i 0^2 ^i v ^if°i a:?iB sss^i jiioio^i a^6*oj ±^£oi goixioi, xiizeai ^ 

e^siQ xnsAiaoi safe Efgoi &p. 

01 s} ^fllS^ 6H^6PI «8K)I. /JIBS! flissOKM/dfe §-S!(sol-gel)SOI 3HV£IOt 0I2£ i^MOlEI gQHOll 8tt» ^ 

w^rnm ^ enygi sem e 6,*EHic 8m. oi a^aia ££2J ae □ 2121 £>ie e^aie* ^siai^/h 25 s ^xnai g§§ ^» 
/diE*°j ^fe shoid. s^xiis 3^ b^aioieb Mgsf^ 3^ 3^ gmMoiE ^2? 01 h^foi/h 3x11301 »m 

sieoilfe S^AIS BtfS. StfS SEb 3^ MSI OlgofH, 1J 31 01 ^(chelating agent)^ ?2<^M OI88tfc ?HdB. 
§. ^oj^m Ofl H^lgai Ml OlSfif ifll*IL|(pechni)B 801 BEI 2iP. »tf2| SiaiOISH gf|0{| m& Qeog 5Jg 

» uaioiMxii <m§oi Bfiotci. 

^-^^^ s^bisi hich:h ^2). sgjaoi feg§§j bbb mo\o\ mm mms\ 3838 ^ 4* sjech, xji£g§£^¥Ei « 

SOI ^ZL dlH^ S S8 AI^OilAj ±g*||2J HI3E3I D\^Z\H, 3£I2 Sj&. moifcH 8 21 CIS? 6 ^EHS HI £21 D\^o\L\ 

fe §§01 2AQ. 

5 BBXtSS 6PI fi-fi! a o f Si OlgofH ClSfC a^Pjell S ^aiOIM^I Mg&oSMi. §J 2^^0| §2 ^X^MSI 
i§el glTS^(morphology)e ^>^l 5^^' ( I ) LHM (111)2) SJ&MM 

6 S^ttH S-^S AfOIMOl S«S£J^ e9i01j DIAH^P^SJ ^§}D\ ^Ij|£JOi ^^1 ^1^ ^ 2ib £IM0|x^XI€ ^ 

^ ^S2J SEDE !§££[ 5^^0I SX^5£| g^S^(morphology)e ^fSHSAM S^S^s UEUHfe 

£IM OIXFSXIS 9^ Siii WlSSfb 3S0IP. 



S agOll flh^FAH . Li x Al y Mn 2 - y 0 4 -z S 2 ( I ) i^^lE^ UPUjOiXIfe sl*^(01^l AH 1-1.1, yfe 0.01-1. 0.01 -2» UEi^)OI 

aa. 

SE&. S BSOII II^afAi Li x M y Mn 2 -y 0 4 - z - a S 2 F e Li x M y P k Mn 2 - y - k 04- 2 - a S 2 F 

a ( II UEHHOiXI^ mmm(0\D\M M8 Mq, A!, Sr. Co, Ni. P, Cr, Ti, V, Sr. Ga, In, Sn, Ge. Bi. Pb, Mo SE^ WS UEILO, 1 

-1.1, y*r 0.01-1, 0.01-1, 0.01-2 m\H 0.01 -2M UP^JOI HISSP. 

SE§!. S UaOII ©E^AI LixM k Nii- y -k Co y 0 2 - z S z UHUIOIIIfe mmm(0\D\M M8 Mg, A!, Sr, P. Cr, Ti, V, Sr. Ga, In, Sn, G 

e. Bi, Pb, Mo EE^ Wi UEILH2 1-1.1, y^r 0.01-1, 0.01-1 m\H z^ 0.01 -20II2 B, 1 -y-k > 00I P)0I W5SQ. 

m\H ¥ ^SOil CEfeiAl, S^S?^I^/H Li. Al, Mn£J g^S, S^S. ^SfM, Ssli, SE£r 4^sie §EH2] S£|g 

£h OfCIH^ SEfe S£l(0^3i!<i0 ^e^M £^6*01 D\m * # % Ss> Al 34 H ^Sii XIIS6H), Li x Al y Mn 2 - y 0 4 - 2 S 2 ^ A J^ii 200-9 
00-C OIW^ ^r^ ^ t!SS 8IOn/H OI^CHXI^ Li x Al y Mn 2 ^ y 0 4 - z S 2 ( I )(x. y 9i SOIIAI 39B b[2f 9Cf)ttfir> 

£J SIS^SOI HISSP. 

SEK. ^^S^^II^>H Li, Mn ^ ^^^^ M(tf?l 3E«^( II > CHI M bf2f ^P)£i §J^S, ^S, fsli, Ssli, mm 

m E^ ^sIM §EH2J ^£11^, O^UH^ £^ BBKOO&dO ^g^M e&6f01 * fi » SSfA|3j S aSii ^ 

i^^(ii)£i n ^^mm 2oo-9oor ois^ a °\o\\m ^a§ife oi^ou!^ s^^kid xiiss 

SOI XIISSU- 

SESh. S^S?^IS/H Li, Ni. Co ^ m&D\ )«I/H §21^ b^2f ^P)2| ^^M, SSIM, ^SfM. ^<^§IM SE 

^ ^fie ^EH2J ^g^Hf eaie^. OfUH^ SE^ Sai(OjaH^) ^g^M ^^ofOI S'SAI^ ^ «IZE6H2. ^^1 5 

S^(lll)2i ^ ^^ii 200-900*0 bl^^ §J ^SfS ^^^1 SfOilAI ^^of^ ><o^ 01 ¥ OH XI ^ ^Ol III )2tttB2| SIS^SOI 

UlSSiP. 

OlSKMI/d S VBI « All 81 

dll 0IXI2XI2J SBi/OI o^^^g 221 ^ si- 52jo^Ai^ §§£21 2^'SOI ^^ofCWOI 6^. i§ £iX}^S2| gJ S ^ 

a|s uEILHCMOf oi^sf g>*^ ^M^'^ S'&SOI ^ll^Sfe g°J DIAII^^2J 2^11 ^ XJl ohCM 2^1^^^ ^Xl^ ^ 2i 
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^SOIIAife &OISI £2§ g^o^ B^.BBB^, BgoHQtt i-i'gf OlgoKM 3Bj» B ^Sil XH26H1. PgJ*> 1*3101 

»ip 3g8K* ^g8£0i|/d £fg AIZ! §2| ^ aiSOI. gait}^ ^£01 ^8H> dlMOIg OI^SXIOII 3gAl SXI2I S3IB 

ggg SBS&9 g>*^ BBB1 XIISJQ. 

m a Oil AH ^ LiMn 2 0 4 a ggif± 8HS8PI ?iof01 ^gUIS! LiMn 2 0 

y sois »aia Mn »aai aim. eoigoi tv±»aoii wssjacKB^i sg^u i )). seb ua Mna jfai utsa axispi am lib 

! Z> g^mOl WOIB ^£01 Of^ ¥4*B B3I I )2I li x Al y Mn 2 - y 0 4 - 2 S 2 M f-iS2§ HIS8JSQ. 

•OISS! ^^»a|0|| SM XI ^£ Mn]l} S2f£] BB38 §CHA|^ ^£S0IM BXI8t?l WW/HOID. 

D\ Al Ql<y0il S^S!^ M(Mg. Al. Sf, Co. Ni, P, Cr. Ti, V, Sr, Ga. In, Sn, Ge, Bi, Pb. Mo SEb W) SEb Mi Pg XIB8HI. gOl^oi ^ 
:J\Zm\ SS* MSB ^ 2i2ffl OISS BBB8 « ttSSI »Bfl( 11)011 6HS2P. 

- ^goj §*BB(III)§ 31S2I £IM ^ fi^°J UNi0 2 °l g§2J:ii SXI 31 §^ SHIB 8HB8PI S|& 512SAI. NiOil M 

f cos asfiis. Moisei ^naoi sm si^ofoi ni» ssi aa^a soma ?£soia »nv ^ aa. 

i «>go) §|^§§ X||£6ffe Cfil BCf. S^XIIS/d dig (Li), B3(Mn) K B*0I6(AI) SEb MSI g EEb SB88 

\D\ 2&^blCHS g»8K>l gOHOil goHAI^J g^IU ^BilOl^^lM § OH Oil goHAI^J g™M SBBQ, £Bg^2| pHS 1 LH XI 10 £ 

I LHS Xl^i^OlU 2£:>IO|[Ai B(sol)8 Pg. ^xHaiofOI II (gel) S?£lia B«BCh 01 ^ S^SIB Ul«a ^ 

50,^1 6f0}| 200-900r^ 5-30AI2J §ei ^^Al^l =^6}b ££g 3±b Sflii 

,oi s^px-iis/dfe s^a. a^s. ssa. g»s, nam. ^vmm, mmm % ^mm^ oi^oixi^ ^oiiah ^^sj^ g se^ a&eoi 

i^oj ^aiOl^moj ssqji cm ^ ^SilOIMXill d§6f^ 5101 efiofQK ^SOIlAib 1^101 ^ x-y^ AH ^ 

OIPH^ M£IOf3^<^e Afgo}^ ^01 Sl^j ^^(011 tif^'Sf ^'eilOI^Xifl gSHAI5|^| gOH^fe iW^f Afg 

^ 5101 ^imu. 

i^g som^ ^aioie^i §2iii ^ eoiu ^s^xiim xii^^ §ohoii ccfp g^sa. e°i s^oii^ chxiis 7o~ 

'or^ 8X18^ sen, »3S2i s^oiife oiaa ^iiofoie gon:n wwass som a a?aa siasAia g£b 01 ^o^si 

s^si xi »ni sioK^i g 016^1 i§i ^ md. 

^01 011 ah xii^s s 1 ) uixi aiMoi^axi » aiBB£ima*i» Eimoixfaxisj »^«Bfis Afgi ^ siu. ee 

n 2^X11 g^3l ^BilOl^xil g^ (£oh) afe s« OlgofOI ^ 2iQ. 

? SF^IS4 tiAIOIIOII SO 510104, 6f^l£] ^A|01l^ S tt8l OlIAlof^l 5j°^AH S g^gS] S^g^iM M&8t^U 

L^Sol^Xf 6^ 518 Of U 



W Al Oil 
MAI Oil 1 

S£l*^ CH S ^^018 B2I BUPI 1.001 £J>il B&IS6} 47.23ge e^^Oll ^2JQ. Li(CH 3 COO)-2H 2 0, AI(N0 3 )s 9H 2 0 ^ Mn(CH 3 COO) 
. •4H 2 01 19.383g, 18.7565g, 85.781 5g(Mdl=0.95:0.25:i .75)8 S^SfOI e^^Oll B ^21 ^, Li 2 S 0.71 88g(MBI=0.1 )8 ^W^Oll ^ ^ 
EL' UgOil ?j ^s^soHOj) 1cc /« ^ of 6^ AH ^ ^^CK Ol ss^sow- a^j g£|g^ ^g^Oil Si SI ^ofSf^Ai g ^^^P. 

S AIS2I S^S Li, 05 Alo25 Mn,.75 O3.8 So. 2 OIP. gj\ ss^§°42J &2U0^£ pH=8.5^ 5^^P. Ol ^^^g^M 70-90^^ 8 

^XIo^AH g^^M e^AI^ 2}^ Ol if AjAiol 7|g6f01 ^' S^^IB &!8P. 0| ^S^XilM 500 r, 10AIZ! S^|Sg6f0il 
AH 2XH2.I « 800 "C. 10AI2J S3l°gmOII/H ^^AI^JP. 0| A|S« 800 "C 15AI2J 500cc/^£l ^^«e8^|A| ^^Al^iP. 

^Si £1011 UEILHSiP. 

g Al Oil 2 

iaifAj Qj g 5^018 1^21 BbPf 1.001 £j:HI BaiB^ 66.489q8 e^^Oll ^ojP. Li(CH 3 COO)-2H 2 0, AKNO3 ) 3 "9H 2 0 % Mn(CH 3 CO 
0) 2 -4H 2 OM 11.4260. 15.007g. 88.23g# S^o^Oj §H^0!l B Li 2 S 2.297gg gfl^OI! B PgOil ^ SB 4^g^0il 1cc/^ 

^ofofSAH B <S^P. Ol gtf ^g^M &2I e^lBiy ^g^Oil ^^Sl ^Sfo^Ai B SB^P. S AIS2I Li 1.06 Al 0 . 2 Mn,.e 

0 3 7 5 S025 OIP. gxH£| BfflS BAIOII 13f SB 8} 31 SfKP. 



BAIOII 3 

gaiMd ch e s^oi8 aa MbPf 1.001 sai aaia^ 66.489ga e^^oii ^eip. Li(CH 3 coo)-2H 2 o, akno 3 ) 3 -9h 2 o ^ Mn(CH 3 co 

0)2 -4H 2 01 15.507g, 1 8.756g, 85.781 5g§ SB8(0t g^^OII ^ Li 2 S 1.3782gB #^4^011 B ^9J PgOll 91 SB ^g^Ol! 1 cc/ 

« ™5\o\¥M B ^bP. 01 ^B^geMg g£|g^ ^g^iOjl Saiol ^6F6fSA< B SB^P. S A|^2| Lh.os Al 0 . 25 Mn 

its 0 38 s Sois OIP. gxHdl BAIOII 131 g^oMI 8HBQ. 



BAIOII 4 

gEI^AJ Qi e ^^018 BSI 8bUf 1.001 £|^| ^£18^ 44.98gl g^^Oll ^eiU. Li(CH 3 COO)-2H 2 0. AI(N0 3 ) 3 -9H 2 0 3! Mn(CH 3 COO) 
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•4H 2 0 LiPF 6 8 11 222g. 7.48043g. 68.01245750. 0.37975gM SiJSlOl SS^OII B U 2 S 1.03365gS gf^Oil B CrMOII 

M &B<t8«!OII Icc/S sS6r8r3AI B <rtteQ. Ol eB4>ge»i8 &D\ SeiBti ^g^Oil 2£jol 36fSISA| B &BBQ. e AIS2I 

S^^Li,o5 AI0133 Poou Mn,.es O3.75 S0.15 F0.1 Old. B»£l BBS AIAIOII 19 8818(31 



uaioii 5 

MAI Oil 1 LHXI 4QUM »£B 3! B^MIte 0^ ¥Sof2i°01 Olfc B B^JBPl 3BB8 2I0IBQ. Lh.05 Al 0 . 25 Mn,. 75 0 4 - 2 S 0 . 2 . Liu 

; Al 0 . 2 Mnj.a O4-2 S0.25 . 

Lii.o6 AI0.25 Mrii.75 O3.85 S0.15 . Li 

.05 AI0.133 P0.017 Mni.85 O3.75 So. 15 F 

).i m X£ Ui S*!SM< ^Eg: Rint-2000 .H£fflA r 8: Rigaku Co.)M OlSfttOI X£ M&m ^o\H £2011 018 UERHaCh JIISS 
2= Al^e^ SS^OI 01^ BSXHSCI. 



6IAI0U 6 

XII Lh.05 AI0.25 Mni.75 O3.8 S0.2 . Lh.06 AI0.2 Mni.e O3.75 S0.25 . Lh.oe Alo. 2 s Mni.75 O3.85 So. is . Lh.oe AI0.25 Mrii.75 O3.7 S0.3 . Lh.oe 
Al 

32 Mn, 8 0 38 S0.2 SB2I SEM (^5§: S-4100 .XIISSIAfg: Hitachi Co.)A r S8 £3011 UEfLHHCh 21X18^ 2? (111)201 (100)2 SCI 

gMi ^ gsexn aoi sas^di n ^ifa^i^ aissi sgoii maf c^xie^ o.2-5^u. 



aiaioii 7 

AIAIOII 1 CHI AH Lh.05 Al 0 . 2 s Mni.75 O3.8 S0.2 Sli SB Oil ESXHS Super-P(MMM SA Carbon Co.), BBM£ PVDF (Aldrich Co.) 

12 ^ 8wt.%8 S^orOJ ^l^ee XII5 8I&CK PVDFS NMP(Aldrich Co.) Oil 2*261 S6HAI2J m iiil £S*H ^^i §31 

, EHOI^M^ U§ Al S & CHI £S * *igOilAH 2£A|*| XH£6^Q. SoH^^^ 1M2J LiCIO* 31 §6113 EC(0||H B!9rSUI0l e) 

21 PC(^^^^3fSU[0l^)3| 1:1 2] SbIS g^e AfSSrHP. yCH 2^8 2^ 99.999%2i £|8 3^5 si^m AlgofSQ. Mf 

oiaoii t-aa s^^s 0.1 ~o.5mA/cnf2i g^ws 3.o~4.3v ^21 2.2-4.3V s^ioiiah ^ssisck u//im ucic>4 -ec/pc// 

Li 1.05 AI0.25 Mni.75 O 

38 S02 a XI Oil 2iCH AH taa E^BS 0.1mA/cnf(0.5C), 3.0-4.3V a& B9I0IIAI M^OIBOII CTiE 8/8S ^£ % @>^§§i £4011 LIEILH 
SICK S»a ^ <y Oil AH 38B 4 Si^OI s AIS^ ^Eb|oj LiMn 2 0 4 CHI AH L|EIU^ 2JH2] 8Ba*l»fe QB 13H2I SEfS?l UBU 
te 9BB 4 SLHCL X1I5S Al^2j 2E3I aS§l^ 84mAh/gS MIOIM ^^Oil CLfdl §^£31 >I2J S12io tt> 80^ MIOI 

M CHI AH 83mAh/gSl g^M SSQ. 



MAI Oil 8 

aiaIOII 70IIA1 of- ai ^o|^|01l SSAI^j ^^^^if 100 M|0|g ^21 ^^S^2J X<y SIB EH ^ M £ 5011 UEIUiSlCf. 20=66° 

e&oiiAi UEiUfe niafe ai hsj hiboick ioomfoih oi^£] a^oii/d lieju^ M^e hib^ g/as 2^011 ^y^@ ^islhoi^ 
niaoia. g/^s ^&s=e dinoH ^3s^i>}^ &o\ a^axi &^ck oi^^ ^goiei uMn 2 o 4 oii/h ueili^ o*°j 

-^ei biM^e^oi aoi ^^sjxi dtvtmm sioi^d. 



AIAIOII 9 

AIAIOII 7011 AH &g a^BS^S LI//1M LiCIO* -EC/PC//Li,. 0 5 Alo.25 Mn,. 75 O3.8 S0.2 S XI Oil At SSS S^^'S 0.1 mA/cnftO.OSC), 2.2-4.3V 

S ^ CHI AH MIOIM ^4^011 df^ g/SS S 82§§i ^§51^ £ 6011 UEfUlSiCf. S^S ^dOIIAI ^ 2i^0l 3V2f 4V2J 2 

3H2J SSD. A|^£] ^31 °o f S§^8 233 mAh/gM Mf 01 It Oil CEfdl- g^OI OH^ AH/H6I &±o\?iBW, 10^«H M|OI#0ll 

Al 213 mAh/g2J UaUIHO. 



AIAIOII 10 

AIAIOII 301IAH »|S&Liio6 Al 0 . 25 Mn,.75 O3.es S0.15 1 AIAIOII 751 BBSS ^BS^« LI//1 M LiCI0 4 -EC/PC//U1.06 Al 0 . 25 Mn,. 7 s O 
385 S 0 ;s B XI Oil Al SBa a^^'SE 0.1mA/cof(0.2C). 3.0-4.3V S^S^0il>H MIOIM S^OII B2§gi 7 Oil UEfLHHa. AISSI 
S3I 82§U8 111 mAh/gM MIOIMOII CL}^ g^OI DH¥ Ai Ai ol 2,^813201, MfOI^OilAi 107 mAh/g2J §§§ UEHH2J 



AIAIOII 11 

g£!M£! CH % S^OIS 221 S0I3I 1.001 £J3|| g£ll^35.17ge gff^Oll ^°}L\. Li(CH 3 COO)-2H 2 0. Mg(NQ 3 h -6H 2 0 S Mn(CH 2 
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CO 

D) ? 4H 2 OH 16.57825g. 6.41025g. 55.1385g§ ggofO) gf?4*0il W Li 2 S 1.1485g§ gff^Oil S ^2! PS Oil ?l g& =£§^011 1c 

:/S 5JS16ISAH 9 <rtfeCK 01 £S4=§2!<S g£|§^ ^go-oil ££!SI 3 81 81 S AH fitted. S AIS2I 5S§ Li, 0 ? Mg 02 

vln.e 0 38 S 02 Old. SXH£I AlOfl 13J SS8f5ll otSCh Li,.o7 Mg 0 .s Mn,. 8 0 3 . 8 S 0 . 2 21 Xid ®® flHSS ^§311! £ 8011 

4EfU2Ja. HISS AlSfe (400)^01 § g?g£l(H 1SS0I 01^ s=i^o(SC}. 



^AIOII 12 

J..07 Mgo.os Mn,.B5 O3.8 So.2 S flAIWI 1121 8B2S H£8> * ttAIOD 721 »BSS Em «tt»^S U//1 M LiCI0 4 -EC/PC//U,.o7 Mg 0 . 0 
i Mrii.95 O 

3.8 S0.2 SXI01l/d 8SS a^l'E 0.1mA/cnf(0.2C). 3.0-4.3V S^^¥i0ll/d MfOIMCHI (He S/SS % ^S§§1 £ 9011 UBLH2JCK 
A|££j £3| 90.5 mAh/gg MfOI^Oil Llfdf §§01 Ai AH 61 S3l8»aP. 232 HH MKHBOII/H 94 mAh/gSJ gets pEILflK 

P. 



MAI Oil 13 

aa»£> □ m g^ois &21 1.001 aaiBtf 35.i7ge si? 4*011 ^ejp. uoh-h 2 o. nhch 3 coo) 2 -4h 2 o §y co(ch 3 coo) 2 -4 

H 2 OM 10.448g. 37.329g. 37.362gM SimOj B#?4*0II B ^°J^, Li 2 S 1 .3783gg Sfl^OII ST *Fi ^ ^g^Oll 1cc/S 3 
ofo^AH 8 «rtteCh 01 ss^e^M 3EIB^ ^g^Oil 22ol 3j«»B/H B SBSO. S AI^2J Lh.os Ni 0 . 5 Co 0 . 5 O, g So.i 

OIP. ^xHEJ ^AIOII 131 6>SP. *||£S Lh.oa Ni 0 . 5 Co 0 . 5 0,. 9 So.i 3 Xd SIEHHeS ^S8FOt £ 10011 UBUIHD. HI 

>ss ais^ eg =^^d\ b ves a^s uaaa. 



&D| AI0II 1 Ui II 1321 ^ HI 011 AH 4* Site tifSf BOI, S 8*9011 P£f UI£S StB8( I ) LHXI (111)8 §. ^^^ 0 | ^8 Si 

if swags s*feu. oia» s wag i ) lhxi (una eisoi^sxioii msw cm »-»a moisoi ssapsfE 

g£H AFg£J£r LiMn0 4 SE^ LiNi0 2 §^ 3^2} ?5 ^sl^F HWUXI af^lIDISOII g^^^^f SI 01 231 §1^^ II 

sHI^f HP. 
(57) S¥i 

i. 

Li x Al y Mn 2 - y 0 4 -z S 2 £g*\(WHM 1-1.1. yfe 0.01-10IH 0.01~20IP)o£ UPUOiXlb m^M. 

2. 

^ S^^I^AH BIB (Li). aatMn) ^ ^¥0Ih(AI)2J « fifffBi Li:Al:Mn:0:S2| £gti\J\ x:y:2-y:4-z:z(x, y°^z^ S1 19 Oil A| SSIB 
b!2l §^6h01 gDHOii HoH AIL 1 g^e SISoHI; 

^aie^. OFPH^ ^ M£I0^B1!^°S OI^CH^I ^OIlAi <M§«e gaiOieHIS gOHOII goHAl^J g^M HI56K)1 g^3f a^8H3; 
&OI ^^g^SI pHM 1 LHXI 10 S^IUi^ ^ X^ IQ«^IU 323I0IIA] ^(sol)M XH56H1; 

gj\ mm m*\z\o\o\ mQe\)&=?mm m^o\h\ 

aoi ™ m =? x\\ m mmg a m$\?\o\o\\M 2oo~90o"coiiAi 3E^s^: 

B3IIMS 0I¥CHX!^ >!§ f§£S 6^ Li x Al y Mn 2 _ y 0 4 - z S 

2 (x. y » zb »odai §5js bfsi BP)aessi asue. 



3. 

ffl280l| ?10\M , £D\ g^S^MI^ 2^S(acetate) f Btfa(nitrate). *SJg(sulfide). Slfg(chloride). tfSBtoxide). ^^Sg(hydroxide) 
o. ^ne(hydrate)^ Ol^Oiil 52^¥Ei d^a^ 31 ^S£g 6f^ 



4. 

Li,Al y Mn 2 - y O4-Z S z ^^^(Ol^lAi x.y^zb flMttOHAI §219 bJ2l &S)M »te »«>9 ( BIBOiefiXI SEfe SJBBejfflaxISI g>^fi 
BS/H2I 8£. 



5. 

Li x Al y Mn 2 - y O4-Z S 2 5^^l(019|Ai x. y §J z^ XH1 1 ^ Oil Aj g£IS OF 21 &g)M If^gSJ 2^ £^ ii AFgoFOl «I3ES 2X1. 



2002/11/15 



6 



W1PS PIView 3.3.2.0 



.i x M y Mn 2 - y O4.Z-8 S 2 F a SEb Li x M y P k Mn 2 - y - k 0 4 - 2 - a S 2 F a 2] Zg^(OW\M M£ Mg. Al, Sr. Co. Ni. P. Cr. Ti. V. Sr. Ga. In. Sn. Ge. Si. 

> b ; Mo at woia. xfc 1 yb 0.01-1, kb 0.01-1. zb 0.01 -20m ab 0.01 -2oiq)2S UEimouib ®mm. 



S^S 7. 

5^ S^^ISAI £IS(Li). 8Zf(Mn) a MSI a SEb §f§l§i Li:M:Mn:0:S:F£l £gbi?h x:y:2-y:4-z-a:z:a(x. y. 2 » ab XH6B0II 

^Oi/H blhSh l^DPh £l£^ SSWOI ^OH Oil gflHAIZ! g^M XII £ oh 2; 

BSIBtf. OhUHtf gJ 8£|013H#°S OI^OIS 5 CHI AH 1^1 01^ HIM g OH Oil gSHAI^J g^M XII£8hOI 6f3| g™^ 

£Bg°»H| pHg ! LHII 10 £^LH^ SSBf * »*! 26*3114 2±ZJ\0UM B(sol)B Xll£oh:n; 
^31 Hit ^xHdlShOI SKgeDS^PXIIB XHSSH2; 

y^l g| S^MIB §J #2hg ^ 21 oh Oil AH 200 ~ 900 "C Oil AH ££ohb: 

El^IM^ OI^CHXIb fS25 6hb U M y Mn 2 - y 0 4 -z-a s 
: F a (x. y. z Si ab » Oil At §2J£ ttt» act)2tBB2l HIS»BL 



B^S 8. 

SI7S0II &OUH. &D\ a^xIPh 2 <*a (acetate), S^S(nitrate). Slf B(sulfide), aSfS(chlofide). ^ShB(oxide) ,4^shM(hydroxide). 
MSlM(Fluoride) » 4>Sh M(hydrate)^ 01 ¥01*! 22S¥Ei <M*!£Jb 31 ^§2£ ohb 



8?B 9. 

UMyMnz-y 0 4 - 2 -a S 2 F a 3 ^£^(01 21 AH x,y,z°^ ab HI 78 Oil /H §219 bh2l 9C})B 3£b StBBSI. ElSOIgaXI £^ EIMMBIDHSXI 
21 B^BS§!S/H2| g£. 



a?s io. 

Li x M y Mn 2 - y 0 4 -z-a S 2 F e SI £S±!(OPI/H x.y.zSI ab HI780ll/d SSIS bh£h »8)B Sffc &BB9 2^ EEb If AhgohOI HI£S 

an. 



a?a 11. 

Li x M k Ni,-y-H Co y 0 2 - 2 S 2 2] 2S*!(0I3|/H Mg. Al. Sr. P. Cr. Ti, V, Sr. Ga. In, Sn, Ge. Bi, Pb, Mo £b W0I2 xb 1-1.1, yb 0.01 - 
1, kb 0.01 -10IH zb 0.01 -20IH B, 1-y-k> 00|Q)o^ LhEhUiOUIb StBS. 



s^a 12. 

S^a?*ll£>H aiM(Li), U^(Ni), 3^M(Co) §J M2J a Sb ShiJBB Li:M:Ni:Co:0:S2J ££d!3h x:k: 1 -y-k:y:2-z(x, y. k SJ zb 

W11B0II/H 32J9 bh2h l^ChPh SBShOI g OH Oil goUAI^J §™§ Xll^of^; 

»£IS#. OhDIH^ S »£IOjaHtf2S 0I¥CH£" ^011 AH HSIIOIMXIIB §OH01I g6HAIt! HI 26101 &3| S^a- SBoH!: 

&3| ^^soHOj pH g 1 LjjXI 10 S^UI^ 23 B ^ Xh^ m^^lU 2 5^1 Oil AH B(sol)B flliohH; 
y?l if ^5H£l6hOl SKgeDa^^lS XU^m^l; 

m &=?mm is^ §y <^§h^ g^i^iohoiiAi 2oo-9ooroi^ s^ohb: 

El^liS OI^OHXIb 51 i§25 5hb Li x M k Ni,- y - k CO y O 

2 - 2 s z (oi^iAi x. y. k a zb aai/d bhsf »s)»aBsi hi^^s. 



a?a 13. 

»M2S0ll SiOiAi, 6f^| S^a^XIPh 2 <y g (acetate). Btf a(nitrate). SShS (sulfide). ^SS(oxide), ailg(chloride), ^^ShB(hydroxide) 
a ^ShB(hydrate)^ OI¥OiS 2^^¥E-t >i^£Jb 51 6hb & f S. 



a?a H. 

UMicNi,- y -k Co y 0 2 - 2 S 2 2J SS^(01^I/H x, y. k £ zb XII11S0II/H S2JEI bh2h SQ)B 5>b ShBSSI, BIMOI^aXI SEb aiBBaiOfail 
2J gr^SrB^^AiSI g£. 



a?a 15. 
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i„M k Ni,- y - h COyOz-j Sz.Si (01 31 A) x. y. kS zfe »l11S0il/H §S|@ ti\9} 3>fe a a* SEfe mm Mm o\0\ »I2E@ B4 

£S 1 



Li(CH 3 C0 2 ) • 2H 2 0 
Mn(CH 3 CO s ) -4H 2 0 

A1(N0 3 ) 3 -4H 2 0 
Li 2 S ^-§-<* 



NH^OH^] ^tb pH 2:^ 



70-80'C 
Gel 31 31 | 

S ^i^Mi 300~800*C <4M 
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